Data on the energy levels of the potassium atom in all of its stages of ionization, as derived from the analyses of atomic spectra, have been critically compiled, In cases where only line classifications are reported in the literature, level values have been derived. Electron configurations, term designations, I-values, experimental g-values, and ionization energies are included. At the time of the compilation of the values of atomic energy levels by Bacher and Goudsmit in 1932, only the first 4 of the 19 spectra of potassium had been studied. By 1949, Moore was able to compile values for the first 11 spectra of potassium. At that time, oxygen was the heaviest atom for which some levels of all stages of ionization were known. A great amount of new experimental work has been carried out since then, particularly in the higher stages of ionization. Today, reliable energy levels and ionization potentials are available for every stage of ionization of potassium. This is the result of the development of more energetic light sources, which was stimulated by the need to interpret new spectroscopic observations of the sun at short wavelengths from rocket-and satellite-borne spectrographs. A new impetus for the interpretation of spectra of highly ionized atoms has arisen from the investigation of hot laboratory plasmas generated to achieve nuclear fusion.
At the time of the compilation of the values of atomic energy levels by Bacher and Goudsmit in 1932, only the first 4 of the 19 spectra of potassium had been studied. By 1949, Moore was able to compile values for the first 11 spectra of potassium. At that time, oxygen was the heaviest atom for which some levels of all stages of ionization were known.
A great amount of new experimental work has been carried out since then, particularly in the higher stages of ionization. Today, reliable energy levels and ionization potentials are available for every stage of ionization of potassium. This is the result of the development of more energetic light sources, which was stimulated by the need to interpret new spectroscopic observations of the sun at short wavelengths from rocket-and satellite-borne spectrographs. A new impetus for the interpretation of spectra of highly ionized atoms has arisen from the investigation of hot laboratory plasmas generated to achieve nuclear fusion.
These activites have produced a substantial increase in spectroscopic information and have made the earlier compilations of energy level data inadequate. The NBS Atomic Energy Levels Data Center has undertaken to provide new compilations of energy levels data, the program at present being concentrated on the elements through zinc. The material on each atom and its ions is being published as a separate paper. Already completed are the compilations for iron by Reader and Sugar (1975) , calcium, chromium, and vanadium by Sugar and Corliss (1979 , 1977 , manganese and titanium by Corliss and Sugar (1977, 1979) , and aluminum by Martin and Zalubas (1979) . The present work on potassium will be followed by compilations of the energy levels of scandium and magnesium. When the compilations for the elements potassium through zinc are completed, their collection into a single volume, with some updating, is planned.
The present compilation comprises the energy levels of the potassium atom and all of its ions, as derived from analyses of atomic spectra. For many of the ions the original papers do not give energy level values, but only classifications of observed lines. In these cases we have derived the level values. Although generally we used only published papers as sources of data, unpublished material has been included when it constituted a substantial improvement over information in the literature.
Ionization energies found in the literature are often derived from observed Rydberg series and the values are given in their equivalence in cm -I. The conversion factor 1109 J. Phys. Chern. Ref. Data, Vol. 8, No.4, 1979 8065.479±0.021 cm-l/eV, as given by Cohen and Taylor (1973) , was used to obtain values in eV. In a few cases where adequate data were available but the ionization energy had not been derived, we carried out the calculation. For a large number of ions, no suitable series are known. In these cases we have quoted values obtained by extrapolation along isoelectronic sequences. Although uncertainties are not usually provided with these extrapolated values, they are probably accurate to a few units of the last significant figure given.
Nearly all of the data are the result of observations of various types of laboratory light sources. However, they are sometimes supplemented by data obtained from solar observations. This is particularly true where spin-forbidden lines are required to establish the absolute energy of a system of excited levels and also where parity-forbidden transitions between levels of a ground configuration are used to obtain accurate relative energies for the low levels. Whenever both solar data and equivalent laboratory data are available, preference is generally given to the laboratory measurements in order to avoid the problem of blended lines of various elements in the solar spectrum.
For a convenient source of wavelengths of lines below 2000 A we refer the reader to the compilation by Kelly and Palumbo (1973) . We sometimes assign a calculated value to a level of a term in a system not connected to the ground state. The error in the calculated values is indicated by the letter x following the level values of that system. For K XVIII and XIX, which are isoelectronic with He I and H I, respectively, we give only theoretical level values since they are much more accurate than experimental x-ray wavelengths from which level values may be obtained.
Percentage compositions of the levels are given in K II. A discussion of the percentages may be found in the previous compilations (cited above).
In assembling the data for each spectrum, we referred to the following bibliographies:
papers cited by Moore (1949) ll.
C. E. Moore (1968) iii.
L. Hagan and W. C. Martin (1972) 1977) and by Shen and Curry (1977) by two-photon absorption from the ground state. The fine structure splitting of the nd states from n = 8 to n = 19 was measured by Harper and Levenson (1976) . Gallagher and Cooke (1978) have measured the intervals of the l5d, 16d, l8d and 20d terms more accurately. The higher members of the nf series were observed by Bensoussan (1975) by means of continuum absorption from the 3d state, which was populated by dye laser pumping.
The 5g term is from Litzen (1970) , who observed the 41-5g transition at 40 158.37 A. The three decimal term values are from infrared measurements of Johansson and Svendenius (1972) .
The g factor of the ground state is from Vanden Bout et al. (1968) , that for 5p 2p~/2 from Fox and Series (1961), and those for the higher levels are from Belin, Holmgren, Lindgren, and Svanberg (1975 Tables   The first table of 
Arrangement of

KII
A new analysis of this spectrum was reported in progress by Minnhagen (1971) .
The ionization energy was derived from a semi-empirical treatment of the complete Fe period by The initial work on the analysis of this spectrum was by Bowen (1928) , who found the ground term splitting as well as the 3s3l 2S and 3p 4(3p)4s 2p terms. The ground term interval given here is from Svensson (1971) .
The analysis was extended by de Bruin (1929) Svensson and Ekberg (1968) .
With the exception of the measurements of Bowen and of de Bruin, the levels below are based on the observations of . The ionization energy was derived by from a treatment of data in the complete iron period. The analysis was initiated by Hopfield and Dieke (1926) , who discovered the resonance triplet (3s 2 3/-3s3p\ Smitt, remeasured this array and extended the analysis to include the present levels. , using the line-list of , reported the levels of 3/3d and 4s. His configuration assignments to 3d and 4s were interchanged by Bowen (1934) , who also added seven new levels, including the 3So of 3/55. Svensson and Ekberg (1968) The early analysis in K VI was done by and Whitford (1934) , who found most of the triplets, and by Robinson (1937) , who found two singlets. They all used the observations of .
The present level values for 3s 2 3/ and 3s3/ are taken from . The values for the 3p3d and 3p4s configurations are derived from the measurements of Ekberg and Svensson (1970) , between 374 and 726 A. They have obtained the value for the ionization energy quoted here by extrapolation. Using the wavelength measurements of ), Whitford (1934 established the first known levels of the 3i3p, 3s3l, 3l, 3i4s, and 3s3p4s configurations. He found both doublet and quartet terms but no connection between them. The work was carried forward by Phillips (1939) , who added levels of the configurations 3i3d, 3i4d, and 3s3p3d in both systems.
With new measurements between 397 and 673 A, Ekberg and Svensson (1970) redetermined the energy levels and added the 3s3p3d 4po term as. well as the 3infin = 4,5), 3ind(n = 5,6), and 31ns(n = 5,6) series members. Somewhat improved wavelength values for the transition array 3i3p-3s3l were given by . No connection has been observed between the doublets and quartets.
The doublet terms of 3/3p and 3s3l in this compilation are from . The uncertainty of their measurements is about 1 em-I. The remaining terms are derived from the measurements of Ekberg and Svensson. They have given an extrapolated value for the position of the quartets.
The ionization energy was derived by Ekberg and Svensson from the nf 2Fo series. They estimated the error to be less than 1000 cm -1. The early work on this spectrum has been revised and considerably extended on the basis of new measurements in the range of 75 A to 640 A by Edlen and Boden (1976) .
They state that the experimental uncertainty of their wavelengths is ±O.005 A. We have rounded off their values for the energy levels accordingly. They also give calculated level values and intervals which are probably more accurate than the observed values for series members above n = 5. The ionization energy was derived by Edlen and Boden from the first four members of the nf series.
Reference Edlen, B., and Boden, E. (1976) , Phys. Ser. 14,31.
2p.
Z=19
Ne I isoelectronic sequence The first work on this spectrum was by Edlen and Tyren (1936) , who classified 8 lines of the 2S22[/ -2/2/ 3s and 3d transition arrays between 27 and 33 A. This work was extended by Feldman, Doschek, Cowan, and Cohen (1973) , from whose wavelengths, between 31 and 39 A, the 3s and 3d levels are determined. identified the 2/2l-2s2l resonance doublet at -155 A. The 2p. ground state splitting was redetermined from new measurements of this doublet by Edlen and Boden (1976) with an uncertainty of ±20 em-I. at 137 200 cm-\ whereas the position calculated by Edlen is at 162886 em-I. We omit this term from our compilation, since it seems to need further study.
The 2/3s levels were determined from the observations of Doschek, Feldman, and Cohen (1973) . The 2/ 1 5 0 is from a line identified by Fawcett, Galanti, and Peacock (1974) in an isoelectronic sequence. The 2/3d levels are due to . Some revisions of the 2/3d classifications were suggested by on the basis of new calculations. The six levels put in question are omitted pending further study.
The ionization energy was obtained by , by , by Fawcett (1970) , and most completely by Boiko, Voinov, Gribkov, and Sklizkov (1970 The analysis is from The ionization energy IS from the extrapolation of .
K XVI
Z=19
Be I isoelectronic sequence Ground state: ll2s2 ISO Ionization energy = 7 810 000 cml (968 eV) have provided the only spectral identifications for this ion. They observed the resonance line lSo-lpr at 206 A and a group of transitions between 21 and 24 A. They did not report any intersystem combinations; we used the value for 2s2p 3p~ calculated by Fawcett (1975) The 2p-3d transition was reported by Goldsmith, Feldman, Oren, and Cohen (1972) . The value of the 2p 2p. term is from the 2s-2p transitions observed at 326 and 365 A in a solar flare by Widing and Purcell (1976) . They note, however, that the intensity ratio of the two lines is much too great. Boiko, Faenov, and Pikuz (1978) identified the 4p. 4d, and 5d terms. The doubly excited levels were obtained from lines classified by A~litskii, at 3.5 A in a laser-produced plasma. The ionization energy is from Edlen (1979 The theoretical values calculated by Ermolaev and Jones (1974) for the singlet and triplet Sand P terms of this twoelectron ion are expected to be more accurate than the observed values, and we have quoted them up to n = 5. The uncertainty of the ionization energy and level values was estimated to be of the order of ±40 cm-\ but this should probably be increased to several hundred em-I. For comparison, the 1/ -ls2p transition of this ion has been observed by Aglitskii et al. (1974) in a laser-produced plasma. They place Is2p 3p~ at 28 182 000 cm-1 and ls2p Ip; at 28321000 em-I.
K XIX
